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DEVELOPMENT  OF  ANTIBIOTIC  FORMULATIONS 
FOR  COMBAT  CASUALTY  CARE 


I.  INTRODUCTION 


This  document  is  our  Final  Report  on  Contract  DAMD17-92-C-2014.  It  covers 
research  performed  during  the  period  from  July  16,  1992,  to  February  21,  1994. 

The  objective  of  this  research  program  was  to  develop  biodegradable, 
controlled-release  formulations  for  the  administration  of  cefamandole  and  tobramycin. 
These  formulations  were  designed  to  prevent  infection  of  wounds  resulting  from  warfare. 
Under  the  original  scope  of  the  research  program  we  planned  to  develop  two  dosage  forms 
for  each  drug  -  microspheres  and  microbeads.  The  microsphere  formulations,  consisting  of 
particles  less  than  1  mm  in  diameter,  were  designed  for  topical  administration.  The 
microbead  formulations,  consisting  of  particles  about  5  mm  in  diameter,  were  designed  for 
intraosteal  administration.  Once  administered  directly  to  a  wound,  both  the  microspheres 
and  microbeads  were  designed  to  release  an  initial  burst  of  antibiotic  to  the  wound.  The 
remainder  of  the  antibiotic  is  delivered  at  a  relatively  constant  rate  over  a  period  of  28  to 
42  days.  After  administration,  the  excipient  should  completely  degrade  within  35  to  50  days. 

Because  the  development  of  cefamandole  and  tobramycin  microsphere  formulations 
required  a  greater  research  effort  than  we  had  anticipated,  we  were  unable  to  complete  the 
development  of  both  microbead  formulations  with  the  funds  allocated  for  this  research 
program.  On  October  18,  1993,  the  contract  for  this  research  program  was  modified  to 
delete  the  tobramycin  microbead  deliverable  from  the  contract. 

To  meet  the  objective  of  this  research  program,  we  prepared  and  characterized 
prototype  microsphere  and  microbead  formulations  with  each  antibiotic,  cefamandole  and 
tobramycin.  Samples  of  the  best  cefamandole  and  tobramycin  microsphere  formulations  and 
the  best  cefamandole  microbead  formulation  were  sent  to  the  U.S.  Army  Institute  of  Dental 
Research  (USAIDR)  for  in-house  evaluation  (in  vivo  efficacy).  More  specifically,  we 
prepared  microsphere  formulations  comprising  antibiotic  (cefamandole  or  tobramycin) 
encapsulated  within  a  poly(DL-lactide-co-glycolide)  excipient  (DL-PLG).  We  also  prepared 
cefamandole  microbeads  from  the  cefamandole  microspheres.  Copies  of  the  Sample 
Transfer  Forms  that  accompanied  each  sample  delivered  to  USAIDR  are  included  in 
Appendix  A. 
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II.  DEVELOPMENT  OF  MICROSPHERE  AND  MICROBEAD  FORMULATIONS 


The  development  of  an  effective  controlled-release  delivery  system  is  a  complex 


process  that  requires  the  careful  consideration  of  numerous  parameters.  The  selection  of 
the  polymeric  excipient  and  the  microencapsulation  process  must  be  carefully  made  with 
respect  to  physiochemical  properties  of  the  drug  and  the  release  characteristics  desired.  The 
development  of  cefamandole  and  tobramycin  delivery  systems  (microsphere  and  microbead 
formulations)  involved  the  following  tasks. 

TASK  1: 

Select  and  obtain  commercially  available  polymers. 

TASK  2: 

Obtain  cefamandole  and  tobramycin. 

TASK  3: 

Establish  analytical  methods  for  cefamandole  and 
tobramycin. 

TASK  4: 

Determine  the  stability  of  the  cefamandole  and 
tobramycin  in  solution  for  in  vitro  release  studies. 

TASK  5: 

Determine  the  effect  of  gamma  radiation  on 
cefamandole  and  tobramycin. 

TASK  6: 

Establish  several  characterization  procedures  for 
microsphere  and  microbead  formulations. 

TASK  7: 

Prepare  and  characterize  microsphere 
formulations. 

TASK  8: 

Prepare  and  characterize  microbead  formulations. 

TASK  9: 

Send  samples  of  microsphere  formulations  to 

USAIDR  for  evaluation. 

TASK  10: 

Send  samples  of  microbead  formulations  to 

USAIDR  for  evaluation. 

A.  Selection  and  Purchase  of  Polymers 

We  purchased  60:40  DL-PLG  from  Birmingham  Polymer,  Inc.,  for  both  the 
tobramycin  and  cefamandole  formulations.  During  this  contract,  we  used  three  lots  of  this 
60:40  DL-PLG.  The  certificates  of  analysis  for  these  polymers  (BPI  Lots  1 12-68-1, 1 12-88-1, 
and  112-95-1)  are  included  in  Appendix  B  of  this  report. 
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B.  Selection  and  Purchase  of  Drug? 

Cefamandole  is  available  in  several  different  forms.  Cefamandole  is  sold  as  the  free 
acid  (cefamandole)  and  as  the  sodium  salt  (cefamandole  sodium).  In  addition,  it  is  sold  as 
the  formyl  ester  of  cefamandole  (cefamandole  nafate);  this  form  contains  about  5  wt  % 
sodium  carbonate. 

Early  on,  we  evaluated  two  forms  of  cefamandole  (cefamandole  sodium  and 
cefamandole  nafate),  both  purchased  from  Sigma  Chemical  Company  (St.  Louis,  MO).  We 
were  unable  to  prepare  microspheres  that  release  as  long  as  required  in  vitro  (28-  to  35-day 
duration)  with  either  of  these  forms  of  drug.  Later  we  ordered  500  g  each  of  cefamandole 
and  cefamandole  nafate  from  Interchem  Corporation  (Paramus,  NJ).  In  February  1993,  we 
received  the  cefamandole  and  cefamandole  nafate  from  Interchem  Corporation.  Certificates 
of  Analysis  for  these  antibiotics  are  included  in  Appendix  C  of  this  report.  (Note:  In  this 
report,  all  references  to  the  drug  content  of  microspheres  of  microbeads  or  to  quantities  of 
cefamandole  released  from  these  formulations  are  stated  in  terms  of  the  free  acid  form  of 
cefamandole.) 

Tobramycin  is  available  as  the  free  base  (tobramycin)  and  as  the  sulfate  salt 
(tobramycin  sulfate).  Initially  we  obtained  small  quantities  (about  5  g)  from  ICC  Industries 
(New  York,  NY),  of  both  tobramycin  and  tobramycin  sulfate.  With  these  small  quantities 
of  drug,  we  were  unable  to  prepare  microspheres  that  release  as  long  as  required  in  vitro 
(28-  to  35-day  duration)  with  either  form  of  the  drug.  Later  we  ordered  500  g  of  tobramycin 
and  500  g  of  tobramycin  sulfate  from  ICC  Industries.  We  received  both  drug  forms  in  late 
January  1993.  (Note:  In  this  report,  all  references  to  the  drug  content  of  microspheres  of 
microbeads  or  to  quantities  of  tobramycin  released  from  these  formulations  are  stated  in 
terms  of  the  free  base  form  of  tobramycin.) 


C  Development  of  Analytical  Methods 


Initially,  we  assayed  cefamandole  and  cefamandole  nafate  by  HPLC.  We  modified  a 
published  HPLC  method1  to  optimize  it  for  our  equipment  and  application.  A  summary  of 
our  method  follows: 


Instrument: 

Column: 

Mobile  Phase: 

Flow: 

Wavelength: 
Injection  Vol.: 
Linear  Range: 
Limit  of  Detection: 


Hewlett-Packard  HP- 1090  HPLC 
Hewlett-Packard  Hypersil*  ODS,  3  pm,  60  x  4.6  mm 

83.5  vol  %  0.1  M  sodium  phosphate  (pH  6.0) 

16.5  vol  %  acetonitrile 
2.2  mL/min 

254  nm 
100  mL 

0.004-1.200  mg  of  cefamandole/mL 
0.002  mg  of  cefamandole/mL 


Later  we  determined  the  cefamandole  and  cefamandole  nafate  for  core  loadings  and 
in  vitro  release  kinetics  by  UV  spectrophotometry  rather  that  by  HPLC.  Because  our 
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samples  did  not  contain  any  biological  material  or  other  impurities  that  absorb  at  254  nm, 
we  did  not  need  to  use  an  HPLC  method  to  assay  our  in  vitro  release  samples. 

To  quantify  tobramycin  and  tobramycin  sulfate,  we  used  a  colorimetric  assay  based 
on  the  Hantzsch  Reaction.2,3  A  dihydrolutidine  derivative  is  formed  when  the  primary 
amino  groups  present  in  aminoglycoside  antibiotics  undergo  condensation  with  acetylacetone 
and  formaldehyde  under  acidic  conditions  (pH  2.6).  After  derivatizing  the  tobramycin, 
samples  are  assayed  spectrophotometrically  by  measuring  the  absorbance  at  356  nm. 
Derivatized  tobramycin  and  tobramycin  sulfate  adhere  to  Beer’s  Law  and  can  be  quantified 
by  this  method.  The  limit  of  detection  for  tobramycin  in  this  assay  is  1.3  £ig/mL.  The  linear 
range  is  1.3  ng/mL  to  100  /ig/mL. 


D.  Evaluation  of  Solution  Stability  of  Cefamandole  and  Tobramycin  for  In  Vitro 

Release  Studies 

The  solution  stability  of  the  antibiotic  is  important  because  it  affects  the  reliability  of 
in  vitro  release  studies.  That  is,  if  released  antibiotic  degrades  before  a  sample  is  taken,  the 
amount  of  antibiotic  released  is  lower  than  actual. 

We  performed  solution-stability  studies  in  buffer  (0.01  M  sodium  phosphate,  pH  7.4) 
at  4  °C  and  at  37  °C  with  both  cefamandole  and  tobramycin.  At  37  °C,  we  observed  a 
greater  than  10%  loss  for  both  cefamandole  and  cefamandole  nafate.  Such  losses  prevent 
the  use  of  a  direct  in  vitro  release  method.  Therefore,  we  used  an  indirect  in  vitro  release 
method  for  cefamandole  and  cefamandole  nafate  formulations. 

We  found  that  tobramycin  was  stable  for  at  least  12  days  at  both  conditions  (37  °C, 
4  °C,  stored  with  and  without  60:40  DL-PLG).  The  results  obtained  from  the  tobramycin 
sulfate  were  not  as  conclusive.  But,  there  was  not  a  significant  stability  problem  for  either 
tobramycin  or  tobramycin  sulfate. 


E  Effect  of  Gamma  Radiation  on  Cefamandole  and  Tobramycin 

Typically,  controlled-release  antibiotic  formulations  are  terminally  sterilized  by  gamma 
irradiation.  Therefore,  it  is  important  to  know  how  exposure  to  gamma  radiation  will  affect 
all  forms  of  cefamandole  and  tobramycin.  We  exposed  samples  of  each  drug  to  0.5, 1.0,  2.0, 
and  2.5  Mrad  of  gamma  radiation.  We  assayed  the  drug  samples  before  and  after  exposure 
to  gamma  irradiation  to  determine  if  the  gamma  radiation  affected  the  quantification  of 
cefamandole  or  tobramycin  in  our  analytical  procedures.  We  did  not  evaluate  the  effect  of 
the  gamma  radiation  on  the  biological  activity  of  the  drugs. 

The  results  of  the  initial  evaluation  of  cefamandole  were  not  conclusive.  We  have, 
however,  determined  from  more  recent  in  vitro  release  studies  that  sterilization  by  gamma 
irradiation  does  not  adversely  affect  the  release  of  cefamandole  from  the  microspheres. 


4 


In  the  initial  study,  there  were  some  inconsistencies  in  the  irradiation  data  for  the 
tobramycin  sulfate,  but  subsequent  analyses  of  tobramycin  sulfate  microspheres  before  and 
after  sterilization  indicated  that  the  tobramycin  sulfate  was  not  adversely  affected  exposure 
to  gamma  radiation. 


F.  Establishment  of  Characterization  Procedures  For  Microsphere  and  Microbead 
Formulations 

We  established  procedures  for  evaluating  the  surface  morphology  of  the  microspheres 
by  scanning  electron  microscopy  (SEM),  for  determining  the  particle-size  distribution  of  the 
microspheres,  for  determining  the  core  loading  (drug  content)  of  cefamandole  and 
tobramycin  microspheres  and  microbeads,  and  for  determining  the  in  vitro  release  of  drugs 
microspheres  or  microbead.  These  procedures  are  discussed  in  Section  IV.  of  this  report. 


G.  Preparation  and  Characterization  of  Microsphere  Formulations 

We  prepared  and  characterized  numerous  microsphere  formulations  using  either 
cefamandole,  cefamandole  sodium,  or  cefamandole  nafate.  And  we  prepared  and 
characterized  microsphere  formulations  from  either  tobramycin  or  tobramycin  sulfate. 

1.  Cefamandole  microspheres 

Early  in  this  research  program,  we  prepared  about  50  batches  of  microspheres  using 
cefamandole  sodium  or  cefamandole  nafate,  both  purchased  from  Sigma  Chemical  Co. 
These  batches  were  made  using  Southern’s  microencapsulation  process.  None  of  these  50 
batches  of  microspheres  released  cefamandole  for  the  desired  duration  of  28  to  35  days. 

After  we  received  cefamandole  and  cefamandole  nafate  from  Interchem  Corporation, 
we  prepared  more  batches  of  microspheres  with  drugs  from  this  source.  These  batches  were 
made  by  Southern’s  microencapsulation  process  and  by  a  phase-separation  process.  Again, 
the  cefamandole  nafate  microspheres  prepared  by  both  processes  released  cefamandole  too 
quickly  (greater  than  75%  of  the  cefamandole  released  in  3  days).  The  cefamandole 
microspheres,  however,  released  more  slowly. 

We  chose  the  cefamandole  batch  with  the  best  in  vitro  release  characteristics  as  a 
model  (Batch  H474-050-01).  The  microspheres  contained  7.3  wt  %  cefamandole  and 
released  only  60%  of  the  cefamandole  after  7  days.  We  scaled  up  the  batch  size  for 
prototype  Batch  H474-050-01,  then  prepared,  sterilized,  and  characterized  samples  to  deliver 
to  USAIDR  for  in  vivo  studies.  To  characterize  the  microspheres,  we  examined  the  surface 
morphology  by  SEM,  determined  of  the  size  distribution  of  the  microspheres,  determined 
the  core  loading,  and  measured  the  release  of  cefamandole  from  the  microspheres  in  vitro. 
Characterization  data  are  given  on  Sample  Transfer  Form  7717-4  (Appendix  A).  The 
cefamandole  microspheres  (Composite  H326-093-01S)  had  a  core  loading  of  9.45  wt  % 
cefamandole.  The  in  vitro  release  studies  showed  about  85%  of  the  cefamandole  was 
released  in  15  days,  and  the  remaining  drug  was  released  by  Day  28  of  the  study.  Placebo 


microspheres  (Composite  H326-098-01S)  were  prepared  using  the  same  process  that  was 
used  to  prepare  the  cefamandole  microspheres.  Both  the  cefamandole  microspheres  and 
the  placebo  microspheres  were  sterilized  by  gamma  irradiation  (2.5  Mrad  ±  10%).  The 
cefamandole  microspheres  and  placebo  microspheres  were  shipped  to  USAIDR  on 
May  13,  1993. 

2  Tobramycin  microspheres 

We  prepared  tobramycin  and  tobramycin  sulfate  microspheres  using  either 
modifications  of  Southern’s  microencapsulation  process  or  a  phase-separation  process.  We 
compared  the  in  vitro  release  determinations  from  microsphere  formulations  with  theoretical 
core  loading  of  2,  5,  10,  and  15  wt%  tobramycin.  Generally,  microsphere  formulations 
prepared  from  tobramycin  released  drug  too  quickly  (>90%  released  in  3  days).  The 
tobramycin  sulfate  microsphere  formulations  released  drug  more  slowly  (30%  to  85% 
released  in  four  days).  We  chose  the  best  tobramycin  sulfate  microsphere  formulation 
(Batch  H474-012-01)  as  a  model  to  prepare  samples  for  in  vivo  evaluation  by  USAIDR. 
Prototype  microsphere  Batch  H474-012-01  was  prepared  by  a  modification  of  the  phase 
separation  process  and  contained  9.5  wt  %  tobramycin.  In  in  vitro  tests,  only  60  wt  %  of  the 
tobramycin  was  released  from  the  microspheres  after  15  days,  and  the  microspheres 
continued  to  release  tobramycin  for  28  days. 

We  prepared  20  batches  of  tobramycin  microspheres  using  the  same  process 
conditions  used  for  prototype  Batch  H474-012-01.  The  20  batches  were  combined  to  form 
Composite  H474-125-01.  The  composite  batch  of  microspheres  was  sterilized  and 
characterized.  Characterization  of  the  microspheres  included  examination  of  surface 
morphology  by  SEM,  determination  of  the  size  distribution  of  the  microspheres, 
determination  of  core  loading,  and  in  vitro  release  of  tobramycin  from  the  microspheres. 
The  tobramycin  sulfate  microspheres  we  prepared  for  delivery  to  USAIDR  contained 
9.1  wt  %  tobramycin.  Complete  characterization  data  are  given  on  the  Sample  Transfer 
form  STF  7717-1  (Appendix  A-l).  The  in  vitro  release  profile  (Appendix  A-3)  shows  that  an 
initial  release  of  about  25%  of  the  tobramycin  occurred  within  two  days  followed  by  a  more 
gradual  release  of  tobramycin  over  a  period  of  35  days.  Placebo  microspheres  (Composite 
H474-149-01)  were  prepared  using  the  same  process  used  to  prepare  the  tobramycin 
microspheres.  Both  the  tobramycin  sulfate  microspheres  and  the  placebo  microspheres  were 
sterilized  by  gamma  irradiation  (2.5  ±  10%).  The  tobramycin  sulfate  microspherr  and 
placebo  microspheres  were  shipped  to  USAIDR  on  May  13,  1993. 


H.  Preparation  and  Characterization  of  Microbead  Formulations 

I.  Cefamandole  microbeads 

We  used  several  methods  to  prepare  cefamandole  beads  for  preliminary  evaluations. 
First,  we  prepared  cores  from  cefamandole.  These  cores  were  coated  with  polymeric 
membranes  to  control  the  rate  of  release  of  cefamandole  from  the  microbead.  The 
polymeric  coatings  we  applied  were  not  adequate  to  extend  the  release  of  the  antibiotic  to 
greater  than  28  days.  In  in  vitro  release  studies,  all  of  the  drug  leached  out  of  the 
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microbeads  in  about  three  days.  We  tried  several  methods  of  coating  the  drug  cores  with 
a  polymeric  film,  but  none  of  polymer-coated  drug  cores  provided  the  desired  duration  of 
release  of  drug  for  28  days. 

Having  developed  a  cefamandole  microsphere  formulation  that  released  drug  for  28 
days,  we  used  the  microencapsulated  cefamandole  to  prepare  microbeads  that  release 
cefamandole  for  the  desired  duration.  We  prepared  additional  batches  of  cefamandole 
microspheres  like  Composite  H326-093-01S  that  was  sent  to  USAIDR  for  evaluation.  We 
used  a  tablet  press  equipped  with  a  cylindrical  die  and  two  nearly  hemispherical  punches 
(Elizabeth  Carbide  Die  Co.,  Inc.,  McKeesport,  PA)  to  prepare  microbeads  from 
cefamandole  microspheres.  Each  microbead  has  dimensions  of  approximately  3.9  mm  x  4.4 
mm  (±  5%)  and  has  a  mass  of  45  mg  ±  10%.  Characterization  of  the  microbeads  included 
examination  of  the  surface  morphology  by  SEM,  determination  of  core  loading,  and 
determination  of  in  vitro  release.  In  in  vitro  release  studies,  the  microbeads  remained  intact 
up  to  about  21  days.  At  this  point  the  beads  began  to  fall  apart  due  to  polymer  degradation 
but  enough  polymer  remained  to  continue  to  control  the  release  of  the  cefamandole.  We 
determined  the  in  vitro  release  of  cefamandole  from  the  microspheres  as  well  as  from  the 
microbeads.  As  shown  below,  the  release  of  cefamandole  from  the  microbeads  was 
extended  from  21  to  35  days. 


In  Vitro  Release  Profiles  for 
Cefamandole  Microspheres  and  Microbeads 
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These  results  along  with  the  results  of  our  examination  of  the  surface  and  interior  sections 
of  the  microbeads  by  SEM  (See  Appendix  A-17)  confirm  that  the  microspheres  remained 
intact  when  molded  into  beads.  Complete  characterization  data  for  the  microbeads  are 
presented  on  Sample  Transfer  Forms  STF  7717-7  (Appendix  A).  Like  the  cefamandole 
microbeads,  placebo  microbeads  (Lot  H326-127-01)  were  prepared  from  placebo 
microspheres  (Composite  H326-126-01).  The  cefamandole  microbeads  and  placebo 
microbeads  were  sterilized  by  gamma  irradiation  (2.5  ±  10%).  The  Cefamandole 
microbeads  and  placebo  microbeads  were  sent  to  USAIDR  on  February  10,  1994. 

2  Tobramycin  microbeads 

We  also  prepared  cores  for  microbeads  from  tobramycin  sulfate.  We  coated  some 
of  these  cores  with  a  polymeric  membrane  to  control  the  rate  of  release  of  tobramycin  from 
the  microbead.  The  uncoated  tobramycin  microbeads  completely  dissolved  in  water  in  about 
an  hour.  The  polymeric  coatings  we  applied  were  not  adequate  to  extend  the  release  of  the 
antibiotic  to  greater  than  28  days.  All  of  the  drug  leached  out  of  the  microbeads  in  about 
three  days.  We  were  unable  to  complete  the  development  of  the  tobramycin  microbead 
formulation  with  funds  allocated  for  this  research  program.  The  contract  was  modified 
(effective  October  23,  1993)  to  delete  this  Deliverable  from  the  contract. 


/.  Delivery  of  Microsphere  and  Microbead  Samples  to  USAIDR 

We  completed  the  preparation  of  Deliverable  Set  1  (tobramycin  microspheres)  and 
Deliverable  Set  2  (cefamandole  microspheres)  and  shipped  these  samples  to  USAIDR  on 
May  13,  1993.  We  completed  the  preparation  and  characterization  of  Deliverables  Set  3 
(cefamandole  microbeads)  and  shipped  these  samples  to  USAIDR  on  February  10,  1994. 
Deliverables  Set  4  (tobramycin  microbeads)  was  deleted  from  the  contract  requirements. 
The  components  of  Deliverables  Set  1,  Set  2,  and  Set  3  are  given  below. 

Copies  of  the  Sample  Transfer  Forms  that  accompanied  the  samples  are  in 
Appendix  A.  Characterization  data  for  these  samples  are  shown  on  the  Sample  Transfer 
Forms. 


On  February  10,  1994,  we  also  sent  to  USAIDR  the  remainder  of  the  antibiotics 
purchased  with  funds  from  this  contract  and  requested  equipment  (HPLC  column). 
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MICROSPHERE  AND  MICROBEAD  SAMPLES  DELIVERED  TO  USAIDR 


Deliverable 

STF 

Amount 

Core  loading,  wt  %  drug 

Mean  particle 

7717 

delivered,  g 

Theoretical 

Actual 

size,  urn 

Set  1 

Tobramycin  Microspheres 

-1R1 

50  ±  1 

15 

9.1 

357 

Placebo  microspheres 

-2 

25  ±  1 

0 

338 

Tobramycin  (free  powder) 

-3 

25  ±  1 

— 

— 

Set  2 

Cefamandole  microspheres 

-4R1 

50  ±  1 

15 

9.5 

357 

Placebo  microspheres 

-5R1 

15  ±  1 

0 

0 

338 

Cefamandole  (free  powder) 

-6 

15  ±  1 

- 

- 

— 

Set  3 

Cefamandole  microbeads* 

-7 

50  ±  1 

15 

9.2 

Placebo  microbeads* 

-8 

50  ±  1 

0 

0 

— 

Cefamandole  (free  powder) 

-9 

359  ±  1 

-- 

-- 

- 

*  Microbead  size  =  3.4  mm  x  4.4  mm  ±  5  % 
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III.  CHARACTERIZATION  PROCEDURES 


A.  Cefamandole 

1.  Extraction  procedure  for  core-loading  determinations 

The  extraction  procedure  for  determining  the  core  loadings  (drug  content)  of 
cefamandole  and  cefamandole  nafate  microspheres  and  microbeads  is  described  below. 
Core-loading  determinations  were  routinely  done  in  triplicate.  (Note:  All  core  loadings  are 
expressed  in  terms  of  cefamandole.) 

Weigh  approximately  40  to  SO  mg  of  microspheres  or  microbeads.  Transfer 
them  to  a  50-mL  volumetric  flask  and  add  30  to  40  mL  of  methylene  chloride. 

Let  the  microspheres  or  microbeads  stand  in  the  methylene  chloride  for  at 
least  1  hour.  The  methylene  chloride  will  dissolve  the  polymeric  excipient. 

Dilute  the  sample  to  the  mark  with  methylene  chloride.  Then,  an  aliquot 
(about  3  mL)  is  removed  from  each  flask  and  placed  in  a  quartz  cuvette.  The 
samples  are  then  assayed  spectrophotometrically  by  measuring  the  absorbance 
of  each  sample  at  270  nm. 

We  then  calculate  the  core  loading  by  the  equation  listed  in  Section  IV.C.l.  of  this  report. 
2  In  vitro  release  procedure 

To  determine  the  in  vitro  release  characteristics  for  cefamandole  or  cefamandole  nafate 
from  microspheres  or  microbeads,  we  use  an  indirect  in  vitro  method.  This  method  works 
well  for  compounds,  such  as  cefamandole  and  cefamandole  nafate,  which  have  stability 
problems  in  receiving  fluid.  This  procedure  is  described  below.  In  vitro  release 
determinations  are  routinely  done  in  triplicate.  (Note:  All  in  vitro  release  results  are 
expressed  in  terms  of  cefamandole.) 

Weigh  out  approximately  40  to  50  mg  of  microspheres  or  microbeads  into  a 
5  cm  x  5  cm  nylon  (30  pm)  pouch  and  heat  seal  the  pouch.  Place  the  pouch 
in  an  250-mL  narrow-mouth  bottle.  Repeat  for  each  time  point  to  be 
analyzed.  Add  180  mL  of  receiving  fluid  (0.01  M  sodium  phosphate  buffer, 
pH  7.4)  and  place  the  sample  in  an  incubator  kept  at  37  °C.  At  the 
appropriate  time,  remove  a  sample  and  draw  off  the  receiving  fluid.  When 
the  microspheres  or  microbeads  are  dry,  perform  a  core-loading  determination 
as  described  in  Section  IV.A.1.  above  to  quantify  the  drug  remaining  in  the 
microspheres  or  microbead. 

To  calculate  the  amount  of  cefamandole  released  in  vitro ,  use  the  equation  listed  in 
Section  V.C.3.  of  this  report. 


B.  Tobramycin 


To  characterize  the  tobramycin  and  tobramycin  sulfate  microspheres,  we  examined  the 
surface  morphology  by  scanning  electron  microscopy  (SEM),  determined  the  average  core 
loading  of  the  microspheres,  and  determined  the  in  vitro  release  profile  of  the  microspheres. 
Procedures  for  the  core-loading  determination  and  for  the  in  vitro  release  determination  are 
given  below. 

1.  Con-loading  determination 

Weigh  out  approximately  40  to  SO  mg  of  microspheres  or  microbeads  and 
transfer  them  to  a  scintillation  vial.  Add  5  mL  of  1  N  sodium  hydroxide  to  the 
vial.  Be  certain  that  all  of  the  microspheres  are  covered  with  sodium 
hydroxide.  Let  stand  overnight.  After  the  microspheres  or  microbeads  have 
dissolved,  neutralize  the  sample  with  1  N  hydrochloric  acid.  Transfer  the 
sample  to  a  25-mL  volumetric  flask  and  dilute  to  the  mark  with  Nanopure* 
water.  The  sample  is  then  assayed  using  the  colorimetric  assay  based  on  the 
Hantzsch  reaction.  Note:  a  control  sample  that  contains  only  the  antibiotic 
is  also  run  with  each  core-loading  determination. 

2  In  vitro  release  procedure 

Weigh  out  approximately  40  to  50  mg  of  tobramycin  or  tobramycin  sulfate 
microspheres  or  microbeads,  add  10  mL  of  receiving  fluid  (Nanopure  water) 
and  store  at  37  °C.  Periodically,  the  receiving  fluid  is  removed  for  analysis  and 
replaced  with  fresh  receiving  fluid.  Typically  samples  are  collected  at  Hours 
1  and  6;  Days  1, 2,  3,  7, 14,  28,  35.  Samples  are  assayed  using  the  colorimetric 
assay  based  on  the  Hantzsch  reaction. 
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C  Calculations  for  Characteriztion  Methods 


1.  Calculations  for  core  loading 

C-J-*  _  (Antibiotic  assayed,  mg/mLKDilution  factor,  mL)  x 
antibiotic  "  (Sample  wt  mg) 

2  Calculations  for  antibiotic  control 


Amount  of 
antibiotic 
mcoveaed,  % 


(Antibiotic  assayed,  mg/mLXDihitiop  factor,  mL)  % 
(Antibiotic  sample  wt,  nig) 


3.  Calculations  for  indirect  in  vitro  release  studies. 


-,  ^7”“.  _  (Original  core  loading,  wt  %)  -  (Final  cote  loading,  wt  %)  T  1Q0% 

antibiotic  (Original  core  loading,  wt  %) 


4.  Calculations  for  direct  in  vitro  release  studies. 

The  receiving  fluid  (RF)  is  replaced  after  each  sampling.  The  following 
equation  is  used  to  determine  the  cumulative  amount  of  antibiotic  released. 


Antibiotic 

Antibiotic 

RF 

■ 

Antibiotic' 

RF  ' 

released. 

*  cone.. 

x  volume, 

I 

cone.. 

X 

volume. 

mg 

mg/ml. 

ml. 

■-1 

k  mg/mL  t 

k  mL  , 

The  following  equation  is  used  to  calculate  the  percent  of  antibiotic 
released  from  the  microspheres. 


Antibiotic 

released, 

% 


(Antibiotic  released,  mg) 
(Sample  wt,  mg)  (Co re  loading/ 100) 


x  100% 
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D.  Examination  of  Surface  Morphology 


It  is  important  that  microspheres  have  smooth  surfaces  with  a  continuous  polymeric 
coating  because  pinholes  or  surface  cracks  would  allow  the  drug  to  leach  out  of  the 
microspheres  prematurely.  Therefore,  we  routinely  examine  the  surface  morphology  of 
microspheres  by  scanning  electron  microscopy  (SEM).  A  representative  sample  of 
microspheres  is  mounted  on  an  aluminum  SEM  stub.  The  mounted  sample  is  plasma  cross- 
linked  for  IS  min  using  an  ETEC  Model  Autoscan  SEM  (Haywood,  CA)  to  rigidify  the 
adhesive.  The  cross-linked  sample  mount  is  then  sputter  coated  with  a  60:40  Au/Pd  alloy 
using  a  Hummer  V  Sputter  Coater  (Antech;  Alexander,  VA).  The  entire  field  of 
microspheres  is  examined  and  SEM  photomicrographs  are  taken  of  a  representative  area. 
Magnifications  can  be  chosen  to  yield  one  image  of  an  area  large  enough  to  give  a  good 
representation  of  the  whole  batch  of  microspheres,  one  image  having  about  20  particles 
along  each  side  of  the  photomicrograph,  one  image  showing  the  microstructure  of  the 
surface  of  a  typical  microsphere,  and  one  image  of  a  cross  section  of  a  typical  microsphere. 


E  Determination  of  Particle-Size  Distribution  of  Microspheres 

Microsphere  size  has  a  large  impact  on  release  characteristics.  That  is,  smaller 
microspheres  release  drug  more  rapidly  than  larger  microspheres  because  small 
microspheres  have  larger  surface  area  to  mass  ratios.  Therefore,  when  we  isolate  a 
particular  size  fraction  of  microspheres,  e.g.  45-  to  425-/*m  microspheres,  it  is  important  to 
know  how  the  microspheres  are  distributed  within  this  size  fraction.  For  example,  the 
microspheres  maybe  evenly  distributed  within  this  fraction  or  skewed  toward  one  end  of  the 
selected  range. 

Therefore,  we  routinely  determine  the  size  distribution  of  microsphere  batches. 
A  representative  sample  of  the  microspheres  is  suspended  in  an  appropriate  nonsolvent  and 
placed  in  a  sample  cell.  The  cell  is  positioned  in  a  Malvern  Laser  Diffraction  Particle  Sizer 
(Malvern  Instruments;  Malvern,  England).  A  low-power  visible  laser  transmitter  produces 
a  parallel,  monochromatic  beam  of  light  that  illuminates  the  microspheres.  The  incident 
light  is  diffracted  by  the  illuminated  microspheres  to  give  a  stationary  diffraction  pattern. 
A  Fourier-transform  lens  focuses  the  diffraction  pattern  onto  a  multielement  photoelectric 
detector  which  produces  as  analogue  signal  proportional  to  the  incident  light  intensity.  This 
detector  is  directly  interfaced  to  a  computer  which  reads  the  diffraction  pattern  and 
performs  the  necessary  computations  to  generate  a  particle-size  distribution. 
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SAMPLE  TRANSFER  FORM 


Sample  Description: 

Composite  Number 
Tobramycin  Content: 
Mean  Particle  Sire: 
Sample  Amount: 


Tobramycin  microspheres 

H474-12S-01S 

9.1  Wt  % 

357  pm 

50  ±  1  g  (5  X 10  g/vial) 


Active  Ingredient: 
Baton  Number 
Potency: 


Tobramycin  sulfate 

900606  (ICC  Industries,  Inc.;  New  York,  NY) 
639.9  pg/mg 


Excipient: 

Lot  Number 
inherent  Viacoeity: 
Solvent: 


60:40  DUPLG 

BP1 112-95-1  (Birmingham  Polymer,  Inc.;  Birmingham,  AL) 

0.5  dUg 

HRP 


COMMENTS:  (1)  Store  desiccated  at  4  °C. 

(2)  Shake  vials  to  break  up  microspheres  before  administering. 

(3)  Characterization  data  are  given  on  pages  2  and  3  of  this  Sample 
Transfer  Form.  (Note:  AH  core-loading  and  in  vitro  data  are 
expressed  in  terms  of  tobramycin.) 

(4)  Sterilized  with  2.5  (±  10%)  Mrads  of  gamma  radiation. 

HAZARD  UNKNOWN  NOT  FOR  USE  IN  HUMANS 


Released  by: 


David  W.  Mason 

Head.  Drug  Delivery  Section 


Teresa  M.  Ferrell 
Research  Chemist 


Received  by: 


Dr.  E-Rlot  Jacob 
U.S.  Army  Institute  of 
Dental  Research 


A-l 


XI 83 


STF  7717-1 R1 
March  16, 1994 
Page  2  of  3 


H474-1 25-01  50X  H474-1 25-01  100X 


H474-1 25-01 


300X 


o 

z 

< 

a 

z 

t- 

z 

UJ 

O 

c 

LU 

a. 


SEM  photomicrographs  and  particle-size 
microspheres:  Composite  H474-1 25-01 . 
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TOBRAMYCIN  MICROSPHERES 


COMPOSITE  H474-125-01S 


A-3 


SAMPLE  TRANSFER  FORM 


STF  7717-2 
May  13,  1993 
Page  1  of  2 


Sample  Description: 

Composite  Number: 
Mean  Particle  Size: 
Sample  Amount: 


Placebo  microspheres  for  tobramycin  study 

H474-149-01S 

338  pm 

25  ♦  1  g  (2  X  10  g/viai;  1  X  5  g/vial) 


Excipient: 


60:40  DL/PLG 


Lot  Number: 
inherent  Viscosity 
Solvent: 


BP1 112-95-1  (Birmingham  Polymer,  Inc.;  Birmingham,  AL) 

0  5  dug 

HFIP 


COMMENTS:  (1)  Store  desiccated  at  4  °C. 

(2)  Shake  vials  to  break  up  microspheres  before  administering. 

(3)  Characterization  data  are  given  on  page  2  of  this  Sample  Transfer 
Form. 

(4)  Sterilized  with  2.5  (±  10%)  Mrad  of  gamma  radiation. 


HAZARD  UNKNOWN 


NOT  FOR  USE  IN  HUMANS 


Released  by: 


David  W.  Mason 

Head,  Drug  Delivery  Section 


Teresa  M.  Ferrell 
Research  Chemist 


Received  by: 


A-4 


XI  S3 


May  13.  1993 
Page  2  of  2 


H474- 149-01 


6  78  150  222  294  366  438  510 

PARTICLE  SIZE,  Aim 


SEM  photomicrographs  and  particle-size  distribution  of  placebo  microspheres: 
Composite  H474- 149-01  (placebo  microspheres  for  tobramycin  study). 


816*284 


A-5 


Southern  Research  Institute 


SAMPLE  TRANSFER  FORM 


STF  7717-3 
May  13. 1993 
Page  1  of  1 


Sample  Description: 
Sample  Number: 
Tobramycin  Content: 
Sample  Amount: 
Batch  Number: 
Potency: 


Tobramycin  sulfate 

H326-099-Q01 

65.6  wt% 

25  s  1  g 

900606  (ICC  Industries.  Inc.;  New  York.  NY) 
639.9  pg/mg 


COMMENTS:  (1 )  Certificate  of  analysis  attached. 

(2)  Shipped  as  received  from  the  manufacturer. 


HAZARD  UNKNOWN 


NOT  FOR  USE  IN  HUMANS 


Released  by: 


David  W.  Mason 

Head,  Drug  Delivery  Section 


Research  Chemist 


Received  by: 


Dental  Research 


A-6 


X183 


ICC  INOCOTWtS  INC. 


PHAAMACStmCAI.  DIVISION 

720  PF!»  AVENUE 
NEW  YORK.  N  Y  10019 


czroticatb  aw  miraia 


PRODUCT: 

BATCH  NO: 
QUANTITY: 
ANALYSIS  RESULT: 
MOISTURE: 
IDENTIFICATON: 
PH: 

RESIDUE  ON 
IGNITION: 

HEAVY  METAL: 

POTENCY: 

CONCLUSION: 


TOBRAMYCIN  SULFATE  -  NON  STERILE 

900606 

500  GMS 

1.94* 

POSITIVE 

7.6 


0.49% 

<  30  PPM 
639.94/MG 
CONFORMS  TO  USP22 


MANUFACTURED  BY:  HAIMEN  PHARMACEUTICAL  FACTORY 

JIAO JIANG  CITY,  ZHEJIANG  PROVINCE 
PEOPLES  REPUBLIC  OF  CHINA 


212-903-1700  •  CA6L£S.  iCCrUAOENgWYOBK  •  TELSC CO  7807944  iTT  420778  •  r'AX  212-903-' 72S.  Z'2 -503- '  ’9- 


A-7 


SOUTH  CRN  RESEARCH  INSTITUTE 


Southern  Research  Institute 


SAMPLE  TRANSFER  FORM 


Sample  Description: 

Compost*  Number 
Cefamandole  Content: 
Mean  Petto*  Star. 
Sample  Amount: 


Cefamandole  microspheres 

H326O93-01S 

9.45  wt% 

357  pm 

50  ±  1  g  (5  X  10  g/vial) 


Active  Ingredient: 

Been  Number 
Potency: 


Cefamandole,  free  add 
440103-022-3  (interchem  Corp.;  Paramus,  NJ) 
793  fjg/mg 


STF  7717-4R1 
March  16, 1994 
Page  1  of  3 


Exdpient: 

Lot  Number. 
Inherent  Viscosity: 
Solvent: 


60:40  DUPLG 

BP1 112-95-1  (Birmingham  Polymer,  Inc.;  Birmingham,  AL) 

0.5  dUg 

HFIP 


COMMENTS:  (1)  Store  desiccated  at  4  °C. 

(2)  Shake  vials  to  break  up  microspheres  before  administering. 

(3)  Characterization  data  are  given  on  pages  2  and  3  of  this  Sample 
Transfer  Form.  (Note:  All  core-loading  and  in  vitro  release  data  are 
expressed  in  terms  of  cefamandole.) 

(4)  Sterilized  with  2.5  (±  10%)  Mrad  of  gamma  radiation. 

HAZARD  UNKNOWN  NOT  FOR  USE  IN  HUMANS 


Released  by  : 


David  W.  Mason 

Head,  Drug  Delivery  Section 


Teresa  M.  Ferrell 
Research  Chemist 


Received  by: 


Dr.  EWot  Jacob 
U.S.  Army  institute  of 
Dental  Research 

XI M 

A-8 


STF  771 7-4R1 
March  16,  1994 
Page  2  of  3 


H326-093-01 


50X  H326-093-01 


500X 


H326-093-01 


150X 


616-2*2 

SEM  photomicrographs  and  particle-size  distribution  of  9. 5  wt.  %  cefamandole 
microspheres:  Composite  H326-093-01. 


CEFAMANDOLE  RELEASED,  cumulative  % 


STF  7717-4R1 
March  16, 1994 
Page  3  of  3 


CEFAMANDOLE 

MICROSPHERES 

COMPOSITE  H326-093-01S 


A-10 


8TF  7717-5R1 
Jun«  25, 1903 
Pag*  1  6f 2 


SAMPLE  TRANSFER  FORM 


Sample  Description: 

Placebo  microspheres  for  cefamandole  study 

Compost*  Number 

H326-098O1S 

Mean  Particle  Size: 

338  pm 

Sampis  Amount 

35  ±  1  g  (3  X  10  g/vial;  1  X  5  gtoal) 

Excipient: 

60:40  DU/PLG 

Lot  Number 

BP1 112-88-1  (Blnningham  Polymer,  me.;  Birmingham,  AL) 

inherent  Viscosity: 

0.51  dUg 

Solvent 

HFIP 

COMMENTS: 

(1)  Store  desiccated  at  4  “C. 

(2)  Shake  vials  to  break  up  microspheres  before  administering. 

(3)  Characterization  data  are  given  on  page  2  of  this  Sample  Release 
Form. 

(4)  Sterilized  with  2.5  (±  10%)  Mrad  of  gamma  radiation. 

HAZARD  UNKNOWN 


Released  by: 

David  W.  Mason 

Head,  Drug  Delivery  Section 


Received  by: 

Dr.  Eliot  Jaco^ 

U.S.  Army  kwntute  of 
Dental  Research 


NOT  FOR  USE  IN  HUMANS 


Research  Chemist 


A-ll 


X1SS 


STF  7717-5 
June  25, 1993 
Page  2of  2 


SEM  photomicrographs  and  parvde-siza  distribution  of  piacabo  microspheres: 
Composite  H 326 -098 -01  (placebo  microspheres  for  cefamandoie  study, j. 


A-12 


SAMPLE  TRANSFER  FORM 


STF  7717-6 
May  13, 1993 
Paga  1  of  1 


Sample  Description:  Cefamandole,  free  acid 

Sample  Number:  H 326-099-002 

Drug  Content:  100  wt% 

Sample  Amount:  26  ±  1  g 

Batch  Number:  4401034)22-3  (interchem  Corp  ;  Paramut.  NJ) 

Potency:  793  /ig/mg 


COMMENTS: 


(1 )  Certificate  of  Analysis  attached. 

(2)  Shipped  as  received  from  the  manufacturer. 


HAZARD  UNKNOWN 


NOT  FOR  USE  IN  HUMANS 


Released  by: 

David  W.  Mason 
Head.  Drug  Delivery  Section 


Teresa  M.  Ferrell 


Teresa  M.  Ferrell 
Research  Chemist 


Dental  Research 
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SOUTHERN  RKSSARCH  INSTITUTE 
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STF  7717*7 
February  10, 1904 
Paga2of4' 


COMMENTS: 

(1)  Stora  dasiccatsd  at  4  *C. 

(2)  Charactarizatfon  data  ara  givan  on  pages  3  and  4  of 
this  Sample  Transfer  Form.  (Note:  AO  core-loading 
and  in  vitro  release  data  are  expressed  in  terms  of 
cafamandoia.) 

(3)  Sterilized  with  2.5  (±  1 0%)  Mrad  of  gamma  radiation 
at  dry-tea  temperature. 

(4)  Vial  Numbers:  H326- 128-01  through  H326- 128-05. 


STF  7717-7 
February  10, 1994 
Page  3  of  4 


SEM  photomicrographs  of  microbeads  Lot  H326-1 23-01 S  made  from  microsphere 
Composite  H326-1 22-00. 


A-17 


STF  7717-7 
February  10, 1904 
Paga  4of  4 


CEFAMANDOLE  RELEASE 

Microspheres  and  Microbeads 


PROFILES 


•  Comport*  H326-1 22-00S,  9.2  wt  %  cah 
Lot  H326-1 23-01 S,  9.2  %  csfamandois 


39  to  54  mg  sample* 

1 80  mL  receiving  fluid,  pH  7.4 
0.01  M  sodium  phosphate  buffer 
Static  method.  Indirect 
UV  Assay,  270  nm 


CEFAMANDOLE  MICROSPHERES 


CEFAMANDOLE  MICROBEADS 


. | 


A- 18 


nil 


|P  Southern  neeeerch  Institute 


STF  7717-8 
February  10, 1994 
Pag*  1  of  2 


SAMPLE  TRANSFER  FORM 

Samplt  Description:  Placabo  Microbaada  for  Cafamandoie  Study 

unban  H326-1 27-018 

Coolant  0  wt  %  cafamandola 

Wight  46  (*  10  «)  mg 

Dlmanaiona:  3.9  x  4.4  mm  (±  5  %) 

8ampia  Amount  29  *  1  g  (2  X 10  0vW;  i  x  5  tfvtai) 


Mforoaphar*  Component  Composite  H326-1 26-01 
Drug  Coolant  0  wt  %  cafamandola 

Mfcroaphara  Siza  Ranga:  10  to  1000  am 


nripiam 

Sourea: 

Lot  Numtoar 
Inhalant  Vlaooahy: 

COMMENTS: 


60:40  DL-PLG 

Birmingham  Polymar,  Inc.;  Birmingham.  AL 
BP1  112-89*1 

0.9  dL/g;  aa  datarmmad  in  haxaRuoroiaopropanol  at » *C 

(1)  Store  desiccated  at  4  °C. 

(2)  Characterization  data  are  given  on  page  2  of  this  Sample  Transfer 
Form. 

(3)  Sterilized  with  2.5  (±  10  %)  Mrad  of  gamma  radiation  at  dry  ice 
temperature. 

(4)  Vial  Numbers:  H326-1 28-06  through  H326-1 28-08. 

NOT  FOR  USE  IN  HUMANS 


HAZARD  UNKNOWN 


H326  127  01S  SURFACE  20X  H326-1 27-01 S  SURFACE  100X 


H326-1 27-01 S  LONGITUDINAL  20X  H326-1 27-01 S  RADIAL  100X 

CROSS  SECTION  CROSS  SECTION 


SEM  photomicrographs  of  placebo  microbeads  Lot  H326-1 27-01 S  made  from 
microsphere  Composite  H326-1 26-00. 

A-20 


Southern  Research  Institute 


SAMPLE  TRANSFER  FORM 


STF  7717-9 
February  10, 1994 
Page  1  of  2 


Sample  Description: 
Source: 

Batch  Number 
Drug  Content: 
Sample  Amount: 


Cefamandole,  Free  Acid 
Intarchem  Corp.;  Pharamus,  NJ 
440103-022-3 
As  received 

359  ±  1  g  (1  x  50  g/container,  3  x  103  g/container) 


COMMENTS:  (1)  Certificate  of  Analysis  attached. 

(2)  Store  desiccated  at  room  temperature. 

(3)  Contract  deliverable  (50  g)  is  in  Container  H326-1 30-01. 

(4)  Ail  remaining  cefamandole,  free  acid  that  was  not  part 
of  the  original  contract  deliverables  is  supplied  in 
Containers  H326-1 30-02  through  H326-130KM. 


HAZARD  UNKNOWN 


NOT  FOR  USE  IN  HUMANS 


by: 


JwriM  ft*  MetSOO 


David 
Research  Engineer 


Research  Chemist 


Received  by: 


U.S.  Army  Institute  of 
Dental  Research 


A-21 


X1N 


Southern  Research  Institute 


STF  7717-10 
February  10, 1094 
Page  1  of  2  • 


SAMPLE  TRANSFER  FORM 

Sample  Description:  Cefamandole  Nafate 

Source:  Intarchem  Corp.;  Ptwamus,  NJ 

Batch  Number  440106437-2 

Drug  Content  As  received 

Sample  Amount:  486  ±  5  g  (4  x  99  g/container;  1  x  90  g/container) 

COMMENTS:  (1)  Certificate  of  Analysis  attached. 

(2)  Store  desiccated  at  room  temperature. 

(3)  Container  Numbers:  H326-131-01  through  H326-131-05. 


HAZARD  UNKNOWN 


NOT  FOR  USE  IN  HUMANS 


Released  by: 


Research  Engineer  Research  Chemist 


Received  by: 


Dental  Research 

A-23  xas 


STF  7717-10 
February  10, 1994 
Pag«2af2  . 
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t*.  s.  mrmm; 


Southern  Research  Institute 


SAMPLE  TRANSFER  FORM 


STF  7717-11 
February  10, 1984 
Page  1  of  2  • 


Sample  Description: 
Soures: 
Manufacturer 
Batch  Number 
Drug  Content: 
Sample  Amount: 


Tobramycin 

ICC  Industries,  Inc.;  New  York,  NY 

Halmsn  Pharmaceutical  Factory;  Jlaopang  City,  Peoples  Republic  of  China 
921103 
As  racalvsd 
400  ±  50  g 


COMMENTS: 


(1)  Certificate  of  Analysis  attached. 

(2)  Store  desiccated  at  4  °C. 

(3)  Container  Number:  H326-052-01. 


HAZARD  UNKNOWN 


NOT  FOR  USE  IN  HUMANS 


Released  by: 

David  W.  Mason 
Research  Engineer 


OJltoJl  J. 

Darryl  F.  Cove 


Research  Chemist 


Received  by: 


Dr. 

U.S.  Army  Institute  of 
Dental  Research 


A-25 


yiss 


STF  7717-11 
February  10, 1994 
Page  2  of  2  . 


m  a:B|na|sr 

HA.IMEN  PHARMACEUTICAL  FACTORY 

certificate  of  kjsriLYsis 

TOBRAMYClkl  j 

BATCH  je^-NO.P.C  MMF  DAT£!«>tt«  jy.  EXP  DaTE***.  jVj/ 

spEoricATiow  ate  ;7?  quantity  "  j 

SOURCE ata/frfitfyg.'q  UTVDICE  NO  <fcll  g 7 7  DATE E 3  X  j 

DESCRIPTION^*.  A  vbci  crr*t*l‘liii«  poWer  fi-ftltfittS*.  ! 


TESTS  Its  . 

RESULTS  ISflt 

2  » 

!  UHrrsjta* 

IDENTIFICATION 

<  i 

POSITIVE  fSS 
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£*  i 

f  — /••■ 9 

WAXES.  ** 

s  i  * 

. . _  *J*%\  _ 

BZSIOUE  ON  IGNITION 

,j  “  ■  i  /  j 
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OOPPM 
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f 

r  ^  ** « 

JU*/S$^V  'f 

•»«  eaaformi^rith  «jp<  »  )  &&&£**?(  32  > 

SXMABXS  ££, 

HHHHI 

Q.C.DIB*Croe«**Hfc  JfeiLjsi.  coiaator  h«a  ANALYST  <taJl 
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Southern  Research  Institute 


STF  7717-12 
February  10, 1994 
Page  1  of  2  . 


SAMPLE  TRANSFER  FORM 


Sample  Description: 
Source: 
Manufacturer 
Bach  Number 
Drug  Content: 
Sample  Amount: 


Tobramycin  Sulfate 

ICC  Industriea,  Inc;  New  York.  NY 

Haknon  Phwmaceubca  Factory;  Jiaopang  Cky.  Peoplea  RepuMc  of  China 

900808 

As  received 
400  £  SO  g 


COMMENTS:  (1)  Certificate  of  Analysis  attached. 

(2)  Store  desiccated  at  4  *C. 

(3)  Container  Number.  H32&052-02. 


HAZARD  UNKNOWN 


NOT  FOR  USE  IN  HUMANS 


Released  by: 

David  W.  Mason 
Research  Engineer 


Received  by: 


U.S.  Army  institute  of 
Dental  Research 


Research  Chemist 
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XI  S3 


STF  7717-12 
February  10, 1994 
Paga2of2 


WnMfMucsunou.onwoN 

720  FIFTH  AVENUE 
NEW  YC3K-  N  Y  TOOta 

iccmousnuasiNC 


eamem  or  analysts 


PRODUCT: 

BATCH  NO: 
QUANTITY : 
ANALYSIS  RESULT: 
MOISTURE: 
XDENTXrcCATON: 
PH: 

RESIDUE  ON 
IGNITION: 

HEAVY  METAL: 

POTENCY: 

CONCLUSION: 


TOBRAMYCIN  SULFATE  -  NON  STERILE 

900C06 

500  OIS 


1.94* 

POSITIVE 


7.6 


0.49* 

<  30  PPM 
«39.9»/HG 
CONFORMS  TO  U5P22 


MANUFACTURED  BY:  HA  THEN  PHARMACEUTICAL  FACTORY 

JXAOJZANG  CITY,  ZHEJIANG  PROVINCE 
PEOPLES  REPUBLIC  OP  CHINA 


BIRMINGHAM 
ROOMERS,  INC 


BIRMINGHAM  POLYMERS  INCORPORATED 
CERTIFICATE  OF  ANALYSIS 


POLYMER 


Polymer  lot  mmber 

112-88-1  1 

Polymer  type 

60/40  Poly(DL-lacade-co-jiycolideKnonhnal) 

Monomer  ratio,  ‘H-NMR 

S9/41  lachde/glycolidB 

|  Inherent  viscosity ,  dL/g 

0J1 

Viscometer  type/no. 

Caanon-Fenste  A65/50 

Solvent 

HFIP 

Concentration,  g/dL 

-0J  1 

30  i 

Residual  Sn*2 

32J 

Biobntdea 

See  anadaneng  ! 

MONOMERS 


_ 

Type 

Lot  Number 

|  Dl-lactide 

11049-1 

0  Glycolide 

110-83-1 

Bv:  U  IlnL **  dlflf7 

li 

workmanship  sad  sad  are  made  is  accordance  with  applicable  specifications  and 

Current  Good  Masafactanag  Practices  of  the  FDA.  BPI  MAKES  NO  OTHER  WARRANTIES. 
EXPRESS  OR  IMPLIED.  AND  DISCLAIMS  ANY  WARRANTY  OF  MERCHANTABILITY 
OR  FITNESS  FOR  PURPOSE. 


11040* 


205-595-2231  F«  205-595-2240 


B-l 


Bioburden  Determination 


0^ 

93-4198 


Linvatec 


*  mu  chm  iMh 


ID1R4W 

tatUMH 


Nr  CAP  -215 


~r  ~r  r 

yi  :;!ul 

i-  r~r 

1 '  ' TBl 


938-011901 


938-20203 


938-012701 


010893,  Ess.  1-8-94 


jg 

1  w t*  1  ■  y 


2-23-93 


Negative 


Negative 


NA 


Positive 


T^— ,-v-1 


2033009 


LAL  Assay  For  Endotoxin 


Linvatec 


•OJR4IM 

tattinMn 


NrOV.MarfWaai 


Raw  Polyaar 


112-88-1 


Standard  Results 


Sample  Neiulti 

T7- 


•WTU 


0*W  ^  MHNOffNiMliN 


BIRMINGHAM  POLYMERS  INCORPORATED 
CERTIFICATE  OF  ANALYSIS 


BIRMINGHAM 
POLYMERS,  INC. 


t 

% 


Date  February  2.  1993 


POLYMER 

Polymer  lot  no. 

Polymer  type 
Monomer  ratio,  1 H-NMR 
inherent  viscosity,  dL/g 
Viscometer  type/no: 
Solvent : 

Concentration, g/dL 
Temperature ,«  C : 
Residual  Sn*  * ,ppm 
Bioburden 


112-95-1 _ 

60/40  PolvCDL-lactide-co-oIvcolldeHnomlnal) 

59/41  lactlde/qlvcol ide _ 

0.50 _ 

Cannon-Fenske _ A65  /  50 

iO£ _ 

^  0.5 _ 


30 


34.1 


See  attachments 


MONOMERS 

•  Type 


Lot  No. 


.PL-lKtld? 


i  110-76- 
l  110-66- 


3 

I 


I 

I 


I 

I 


Warranty  (Limitation  of  Liability)  -  BP I  warrants  that  its 
products  ore  free  from  defects  in  workmanship  and  materials  and 
are  made  in  accordance  with  applicable  specifications  and  Current 
Good  Manufacturing  Practices  of  the  FDA.  BPI  MAKES  NO  OTHER 
WARRANTIES,  EXPRESS  OR  IMPLIED,  AND  DISCLAIMS  ANY  WARRANTY  OF 
MERCHANTABILITY  OR  FITNESS  FOR  PURPOSE. 


110  40th  Sfiwt  Narth  •  Birmingham,  Alatamf  35222  •  205-595-2231  •  Fax  205-595-2240 

B-4 


Bioburden  Determination 


Linvatec 

Concept  Arthroscopy 


11311  Concept  Boui*vanJ 
Urgo,  Florida  34643 


S13 IH444 
Fix  111  399-2603 


PerQAP-215 


92-7988 


DaUOITMt 


12-15-92 


12-18-92 


MMUMri 

Birmingham  Polymers 


Tetri  AMOfi  Amebic  CRTs 


cmmotdf 

Negative 


i  .rmim 


OpMOfAA 

Positive 


let 

2A-1 11002 


EnvfronmtnlaJ  Itncfc  Contra!  lUtulU 

negative 


NeSnCMMlOtM 

Negative 


Cal  Aak  Lot  Numbar/txp.  (tala 

N/A 


PoMw  Cental  Of  SCO* 

Positive 


92A-120801 


110992 


2035009,  Exp.  4/94 


11/9/92 


LAL  Assay  For  Endotoxin 


Linvatec 

Concept  Arthroscopy 


11311  Concept  Bouhvard  813  392-6464 

Largo,  Florida  34643  Fax  813  399-2603 


Par  QAP- 245  and  USP  XXII 


Date 

Load  Numb* 

92-7982 

12-14-92 

N/A 

MaMri 

Raw  Polyaer 

Lot  Numb* 

112-95-1 

NrtMtantar^/A 

OL  Lot  Numb* 

21-31-563 

US  MS 

EC-6 

EWVIri 

10,000 

STD  Data  of  Endpoint 

0 

CSf  Lot  Numb* 

Potency  of  LAL 

Potency  of  CSC 

52 

0.25  Eu/ml 

10.0  Eu/ng 

Mactfttpamd 

Aoayad 

12-8-92 

12-8-92 

StdSo  HjO  Lot  Numbm  -  Product  MacSom/bpi  Date 

J2N277,  Exp.  10/95 

. 

tnJtcUon  HjO/Expt  Date 

56-494DK,  Exp.  9/93 

MutlontHjO 

92A-102103 

|  Standard  Results  | 

CSE(EU/MO 

1.0 

03 

033  0.125 

.0625 

r . . . 

♦ 

1 

4- 

1  1 
♦ 

- 

1 

1  ♦ 

1 

+ 

'  ♦  ' 

- 

1 - 1 - 

Simple 


Cram 


Unlt<«) 


1.0  g 


Sample  Result*, 


inhUMan  (Product)  Control 


C  o  m  m  c  n  t  s 


Covarad  with 


Test  Solution 


ml  Pyragan  -  9m  water 

10  nls 


HjO 


Thf  mulls  of  tfiftl  ttft  MMt  hidirW  cftdofcNdnG 


O  WtR£  ®  WERE  NOT  prawn!  In  tha  test  aokXIon  at  tho  lava)  of  detection  amployad. 


m-j3- 1- 


~  T«cMcIm  ' 

k **£. — 7£^=- _ 


Pawn  »m  1C 


B-6 


BPI 

,  BIRMINGHAM 
’  POLYMERS,  INC 


« 


BIRMINGHAM  POLYMERS  INCORPORATED 
CERTIFICATE  OF  ANALYSIS 

Date  October  16.  1992 


/ 


PQLYM5B 


Polymer  lot  no. 

Polymer  type 
Monomer  ratio,  1 H-NMR 
Inherent  viscosity.  dL/g 
Viscometer  type/no: 
Solvent : 

Concentration , g/dL 
Temperature,*  C: 
Residual  Sn**,ppm 
Bioburden 


112-68-1  _ .  , 

60/40  Pol v(DL-1actide-co-q1yco1'idej( norm nalj 

60/40  lactide/qivcolide _ 

0.48 _ 

Cannon-Fens ke  A65  /  SO 

HEIE _ 

0.5 

30 _ 

57 _ 

See  attachments _ 


MONOMERS 

Type  Lot  No . 


OL- laetide 

110-40-1 

GlveolirlP 

110-51-1 

Warranty  f Limitation  of  Liability)  -  BPI  warrants  that  its 
products  are  free  from  defects  in  workmanship  and  materials  and 
are  made  in  accordance  with  applicable  specifications  and  Current 
Good  Manufacturing  Practices  of  the  FDA.  BPI  MAKES  NO  OTHER 
WARRANTIES,  EXPRESS  OR  IMPLIED,  AND  DISCLAIMS  ANY  WARRANTY  OF 
MERCHANTABILITY  OR  FITNESS  FOR  PURPOSE. 


110406  Stmt  Nm*  •  BinnnghaiB,  AWwm  35222  •  205-595-2231  •  Fb  205-595-2240 


B-7 


lal  Assay  hor  tnaotoxin 


Linvatec 

Concept  Arthroscopy 


11111  Concapt  til  N244M 

U|g,IWdi)4M  F«l1)]»Xfl9 


tao».i4i«rwm 


UtMsKMl 

Ota 

load  Muitar 

92-7674  9-23-92 

N/A 

jimm 

Utlttar 

RAW  POLYMER 

112-68-1 

tat  Manta 

t 

UUatNuttar 

N/A 

_ 21-09-550 

US  MS 

tll/VW 

noot«.^EfldtaM 

0 

itar  .  MmyoflAL' 

53  0.25  Eu/ol 

Foamy  afGt 

10.0  Eu/ng 

■ta 

Jauyrt 

9-15-92 

9-15-92 

Sta*  HjO  bar  Manta*  .  Mud  fitadtonrtbp  Ota 

J2C312  exp.  3/95 

•fKflM  H]OSCap  Ota  OMm 

57-197  DK  exp.  date:  10/93  D/P  92A-60905 

|  51andjrd  Remits  >  'J  ,\  ........  '  *  ...  i 

•  . _-.w 

1 

rv.  •  m 

i 

+  ^ 

+ 

i  — 

i  ;  i  _ 

r 

+ 

+ 

i 

+ 

i  i 

5  jmplr 


Com 


orma 


0.9 


Or*rw4  art i 


Ki  P/rvftn  • 

10 


Sample  Rebuilt 


*v» 


C  ummrnlv 


Itaiwtarf— talita—  Utata  tataiita  QWM  QrtfM  «T  **■**•»  mi  tautai«t»  tart  rt  State 

^•^CSprowowj  /^ScXul.  ~yy~&U- — 


Linvatec 

IOII  Concept  Boulevard  Larjo.  a  34643  813  392-6464  Fast  <13  39942S5 

BIOBURDEN  DETERMINATION 
(PER  QAP-215) 


LAB  NUMBER:  92-7668 

DATE  OF  TEST:  9-22-92 

DATE  COMPLETED:  9-25-92 

MATERIAL  TESTED:  Birmingham  Polymers 

TOTAL  RECOVERABLE . 


SAMPLE 

NUMBER 

AEROBIC: 
CFU'S /SAMPLE 

AEROBIC  SPORES: 
CFU'S /SAMPLE 

ANAEROBIC: 
CFU'S /SAMPLE 

112-68-1 

11 

0 

0 

0 

112-73-1 

12 

0 

0 

0 

112-75-1 

13 

0 

0 

0 

112-76-1 

14 

0 

0 

0 

TOTAL  AVERAGE  AEROBIC  CPU'S:  0 
ENVIRONMENTAL  BENCE  CONTROL  RESULTS:  0 
NEGATIVE  CONTROL  OF  DF:  Negative 
NEGATIVE  CONTROL  OF  AA:  Negative 
NEGATIVE  CONTROL  OF  SCDA:  Negative 
POSITIVE  CONTROL  OF  AA:  Positive 
POSITIVE  CONTROL  OF  SCDA:  Positive 
LOT  NUMBER  -  AA:  92A-81902 
LOT  NUMBER  -  SCDA:  92A-9I404 
OF  LOT  NUMBER:  92A-90402 

ANAEROBIC  SYSTEM  LOT  NUMBER:  2025006,  Exp.  3/94 
GAS  PAR  LOT  NUMBER:  N/A 

B.  SUBTILIS  LOT  NUMBER/EXP.  DATE:  082492,  Exp.  8/93 

C.  SPOROGENES  LOT  NUMBER/EXP.  DATE:  040192,  Exp.  4/93 

TECHNICIAN  DATE 


(r\  '  p 

^6  Pnnaa  i  S 


APPROVAL 


DATE 


FCR1  215- 1A 


A  BristoMtym  Squibb  Company 


APPENDIX  C 

Certificates  of  Aaafysis  for  Drags 


1 

( 


HAIMEN  PHARMACEUTICAL  FACTORY 

certificate  of  'analysis 


TOBraMYCINI  j 

BATCH  JS-9-  NO.P.C  Q].tlel  MOT  DATE^BW  fa.  )>■•?  EXPDaTE»»3  H*' 
SPECIE  1CATIOW  QUANTITY  »«1  fl.rgfr 

SOURCE  INVOICE  NO  flakJR-^-  1>7^  DATE **E 3_j2/jjr>-£ 

DESCRIPTION  ittt,  A  whits  cxy»t»llia*  powder  afifftA&tt* 


lest  UnMh  W) 


C-l 


ICC  INDUSTRIES  INC. 


PHARMACEUTICAL  DIVISION 

720  FIFTH  AVENUE 
NEW  YORK  N  Y  10019 


1 

i 

CERTIFICATE  OF  ANALYSIS 


PRODUCT: 

BATCH  NO: 
QUANTITY: 

ANALYSIS  RESULT: 
MOISTURE: 
IDENTIFICATON: 
PH: 

RESIDUE  ON 
IGNITION: 

HEAVY  METAL: 

POTENCY: 

CONCLUSION: 

MANUFACTURED  BY: 


i 


TOBRAMYCIN  SULFATE  -  NON  STERILE 

900606 

500  GMS 


1.94% 

POSITIVE 


7.6 


0.49% 

<  30  PPM 

639.90/MG 
CONFORMS  TO  USP22 


HAIMEN  PHARMACEUTICAL  FACTORY 
JIAOJIANG  CITY;  ZHEJIANG  PROVINCE 
PEOPLES  REPUBLIC  OF  CHINA 


212-903*1700  •  CABLES:  ICCTRADENEWYORK  •  TELEX:  CCI 7607944  ITT  420778  •  FAX:  212-903-1726. 212-903-1794 

C-2 


rz*  IS  "J*  lliCSMI 


•WTMUNOCIM 

*♦  •  t#*  *a-  xm « ♦  *•  tc*  «oti'4A  .  Mn  uctu  *c?u  * 

i-»»  «:  w*u 

>+!**  v»* .  v <CJ>  V«i).  i  >1  w»** 

fsnwmMjmi'ftM 

•fMifubarm  m*  »m?  *moci  iwuyvvi 


CERTIFICATE  OF  ANALYSIS 


CEFAHANOOLO  NAFATE  STERILE  FOR  IMJ. 


M01C3  037  2 


WHITE  CRYSTALLINE 


Q«M  at  mmn n 


IDENTIFICATION  TLC 

i 

•  sH  (sal  10G»9/b1) 

|  WATER 
j  POTENCY 

!  SODIUM  CARBONATE  CRN  TENT 

i 

!  CONSTITUTED  SOLUTION 
|  i  FOREIGN  PARTICLES 

|  i _ PARTICLES  J  >  10.0  aicran 

|  j  _l FARTiaES  1  >  25.0  aicrgn 


!  STERILITY 


i  _ 

%  |  BACTERIAL  ENDOTOXINS  (LAL  TmD 


mw¥¥*  ra  o.s 

6.99 

N.  tt  tataatat  0tjX 

i 

to  ygp 

I 

POSITIVE 

6.8 

1.7 

861 

70.9 

COHPLIF.S 


amiEs 


tfc»  w>«wi  mat  minmiin)  m  amtmamt  mat  6  m  p 


^CALCULATED  ON  THE  ANHYDROUS  BAS18 
«*CORRECTEO  FOR  S0D1UN  CARBONATE 


- 7~ - 

VMM 

POSITIVE 

6.0  TO  8.0 

oH  UNITS 

<•3.0 

X 

810  TO  1000 

acg/a?  <95  CEFANANDOLETt 

59. 0  TO  72.0 

*9/9  0+  potancv 

COMPLIES 

PARTICLES/? 

<*900 

PARTlCLES/g 

<*90 

i 

i 

1 

PARTICLES /9 

C0W.IES 

<*0.I5 

USP  EU/M  CEFANANOOLE 

NAFATE 

-  - — H 

PAGE  I 


T*t  hMfltt 


•TUNE  26  1992 


C*.  S.  FAPAMi 


ttW* 


C-4 


SUPPLEMENTARY 


INFORMATION 


DEPARTMENT  OF  THE  ARMY 

U.S.  ARMY  MEDICAL  RESEARCH  AND  MATERIEL  COMMAND 
FORT  DETRICK,  FREDERICK.  MD  21702-5012 


REPLY  TO 
ATTENTION  OF: 


MCMR-RMI-S  (70-ly) 


3  Jan  97 


MEMORANDUM  FOR  Administrator,  Defense  Technical  Information 

Center,  ATTN:  DTIC-OCP,  Fort  Belvoir, 

VA  22060-6218 

SUBJECT:  Request  Change  in  Distribution  Statement 


1.  The  U.S.  Army  Medical  Research  and  Materiel  Command  has 
reexamined  the  need  for  the  limitation  assigned  to  technical 
reports  written  for  Contract  Number  DAMD17-92-C-2014.  Request 
the  limited  distribution  statement  for  Accession  Document  Number 
ADB183615  be  changed  to  "Approved  for  public  release; 
distribution  unlimited."  A  copy  of  this  report  should  be 
released  to  the  National  Technical  Information  Service. 

2.  Point  of  contact  for  this  request  is  Mrs.  Judy  Pawlus  at  - 
DSN  343-7322. 

FOR  THE  COMMANDER: 


ERRATA 


-CORNELIUS  R.  FAY  III 
Lieutenant  Colonel,  MS 
Deputy  Chief  of  Staff  for 
Information  Management 


